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DETAILED ACTION 
Claim Rejections • 35 USC § 101 

1 . 35 U.S.C. 1 01 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this tifle. 

Claims 8-34 and 39-41 rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claims 8, 10, 17, 21, 26, and 34 are methods 
which conclude by identifying a gaseous species; claims 9, 11-14, 18-20. 22. and 27-30 
are methods which conclude with the characterization of a process; claims 14, 16, 23, 
25, 31 . and 33 are methods which conclude with the Identification or declaration of a 
fault; claims 15, 24, and 32 are methods which conclude with the creation of a data 
table, and claims 39-41 are methods which conclude with the establishment of an 
endpoint to a process. Identifying, characterizing, declaring, creating a table, and 
establishing an endpoint as conclusions for a method are non-statutory because they 
require no physical transformation and do not produce a useful, concrete, and tangible 
result, (see MPEP 2106 page 2100-9) 

Claim Rejections - 35 USC §102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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2. Claims 1-8, 10,17. 21, 26, and 35-38 rejected under 35 U.S.C. 102(b) as being 
anticipated by IVIarcus (U.S. PG Pub 2002/0003210). Marcus discloses a system for 
sampling and analysis of particulate matter connprising: 

a. Regarding claim 1, A monitoring system comprising; effluent system 
(Figure 1 , vacuum port 48); excitation source in fluid communication with the 
effluent system (Figure 1 , hollow cathode ionization source 43); and at least one 
sensor in fluid communication with the effluent system (Figure 1 , monochromator 
57 or mass spectrometer 60); 

b. Regarding claim 2, The monitoring system as claimed in claim 1 , further 
comprising at least one mass spectrometer (Figure 1 , 60) coupled to the effluent 
system. 

c. Regarding claim 3, The monitoring system as claimed in claim 1 , wherein 
said at least one sensor comprises at least one optical sensor (Figure 1, 57). 

d. Regarding claim 4, The monitoring system as claimed in claim 3, wherein 
said at least one optical sensor comprises at least one monochromator (Figure 1 , 
57). 

e. Regarding claim 5, The monitoring system as claimed in claim 1 , wherein 
said at least one sensor comprises at least one mass spectrometer (Figure 1 , 
60). 
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f. Regarding claim 6, The monitoring system as claimed in claim 1 , wherein 
said at least one sensor comprises at least one optical sensor (Figure 1 , 57) and 
at least one mass spectrometer (Figure 1, 60). 

g. Regarding clainn 7, A monitoring system comprising; effluent system 
(Figure 1, 48); excitation source in fluid communication with the effluent system 
(Figure 1 , 43); and monochromator in fluid communication with the effluent 
system (Figure 1 , 57). 

h. Regarding claim 8, A method for analyzing gaseous species, the method 
comprising the steps of: forming metastable atoms; colliding a plurality of effluent 
gaseous species with said metastable atoms to form excited gaseous species 
(column 13, lines 49-52); and identifying said excited gaseous species by 
measuring light emitted from said excited gaseous species (column 12, lines 49- 
52). 

i. Regarding claim 10, The method as claimed in claim 8, wherein the 
identifying step further comprises the step of measuring the emitted light to 
identify at least one excited gas molecule (column 12, lines 35-67). 

j. Regarding claims 17 and 21 , A method for analyzing gaseous species, 
the method comprising the steps of: forming metastable atoms; colliding a 
plurality of effluent gaseous species with said metastable atoms to form ionized 
gaseous species (column 13, lines 49-52); and identifying said ionized gaseous 
species by measuring the ion current (column 13, lines 49-53). 
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k. Regarding claim 26, A method for analyzing gaseous species, the 
method comprising the steps of: forming metastable atoms; colliding a plurality of 
effluent gaseous species with said metastable atoms to form excited and ionized 
gaseous species (column 13, lines 49-52); identifying said excited gaseous 
species by measuring light emitted from said excited gaseous species (column 
12, lines 49-52); and identifying said ionized gaseous species (column 13, lines 
49-53). 

I. Regarding claim 35, A plasma processing system comprising: plasma 
processing chamber (26 in Figure 1 ); pump in fluid communication with the 
plasma processing chamber (48 in Figure 1 ); and monitoring system in fluid 
communication with the pump, wherein the monitoring system comprises: an 
effluent system coupled to the pump (48 in Figure 1), excitation source coupled 
to the effluent system (43 in Figure 1 ), and mdnochromator coupled to the 
effluent system (57 in Figure 1). 

m. Regarding claim 36, The plasma processing system as claimed in claim 
35, further comprising a second pump coupled to the monitoring system (64, 65, 
and 68 in Figure 3). 

n. Regarding claim 37, The plasma processing system as claimed in claim 
35, further comprising at least one controller coupled to the plasma processing 
chamber and the monitoring system (column 12, lines 49-52). 
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o. Regarding claim 38, The plasma processing system as claimed in claim 
35, further comprising at least one mass spectrometer coupled to the monitoring 
system (60 in Figure 1 ). 

Claim Rejections -35 use §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the 
prior art are such that the subject matter as a whole would have been obvious at the time the invention . 
was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 9, 13-16,18, 22-25, 27 and 30-33 rejected under 35 U.S.C. 103(a) as 
being unpatentable over Marcus in view of Powell, et al (U.S. Patent 6,791 ,692). 
Marcus does not teach using the excited or ionized gaseous species to characterize a 
plasma etching process; however, Powell et al disclose the monitoring of the emission 
spectra of etching byproducts over a full etching cycle (Figure 9). The motivation for 
using the excited gaseous species identified by the monochromator disclosed by 
Marcus is taught by Powell as well (column 8, lines 54-63). It would therefore have 
been obvious to one of ordinary skill in the art at the time of the invention to use the 
excited or ionized gaseous species to characterize a plasma etching process. 

Marcus fails to teach using the excited or ionized gaseous species to 
characterize an endpoint in at least one of a chamber cleaning process and a chamber 
conditioning process; however, Powell et al teaches "Monitoring depletion of materials 
from a chamber during cleaning enables timing, control and validation of the cleaning 
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process, (column 12, lines 58-60, also see Figure 1 1 for a complete monitoring of a 
cleaning process from start to finish)" and "By monitoring the fluorine, carbon monoxide 
or other process gases or etch byproducts, it is practical to determine when the 
chamber is clean enough. Ending the cleaning process when the chamber is clean can 
reduce maintenance time or consumption of cleaning materials. It also can reproduce a 
desired chamber condition, (column 13, lines 13-19)" Powell thus provides the 
motivation to use the excited or gaseous species to characterize the endpoint of the 
cleaning process. It would therefore have been obvious to one of ordinary skill in the art 
at the time of the invention to use the excited or ionized gaseous species to 
characterize an endpoint in at least one of a chamber cleaning process and a chamber 
conditioning process. 

Marcus fails to teach the step of using the excited or ionized gaseous species to 
detect a fault in a plasma etching process; however, Powell et al teach "Such processes 
are susceptible to contamination from gases that leak into a vacuum chamber. The 
gases may contaminate sputtered films, alter etch chemistries, or degrade various 
processes in other ways. Spectral peaks can be monitored for the presence of nitrogen, 
oxygen or other gases present in atmospheric or clean room gases. Processes can be 
monitored and controlled so that detection of a leak suspends processing or a process 
sequence immediately or at the end of a process step." (column 14, lines 44-55) Powell 
et al thus provide the motivation to use the excited or ionized gaseous species identified 
by the collection of emitted light with the monochromator or by the collection of ions in 
the mass spectrometer taught by Marcus to detect a leak and suspend a plasma 
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etching process if a leak is detected. It would therefore have been obvious to one of 
ordinary skill in the art at the time of the invention to use the excited or ionized gaseous 
species to detect a fault in a plasma etching process. 

5. Regarding claims 15, 24, and 32, data regarding the acceptable range for the 
excited gaseous species inevitably must be recorded in order to perform the monitoring 
and fault detection described by Powell. Such data must obviously be organized, and a 
table is an obvious way of doing so. It would therefore have been obvious to one of 
ordinary skill in the art at the time of the invention to create a process table containing 
an acceptable range for the excited and/or ionized gaseous species during at least a 
portion of the at least one plasma process. 

6. Claims 1 1 , 1 2, 1 9, 20, 28. and 29 rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Marcus in view of Powell as applied to claims 8, 17, and 26 above, 
and further in view of Mendecino et al. (Mendecino, et al. "EHS analysis of advanced 
CVD processes," SEMICON West Treatment Technologies for Engineering, 2001 
http://dom.semi.org). Marcus fails to teach using the excited or ionized gaseous 
species to characterize at least one of a CVD process and a PVD process; however, 
Mendecino et al teach "Emissions characterization from these advanced CVD 
processes serves several purposes. The most important function is to identify and, 
where possible, quantify the by-products of the CVD reaction." The teachings of 
Marcus provide identification of the excited or ionized gaseous species, and Mendecino 
et al teach the motivation to use that information to characterize a CVD process; 
therefore it would have been obvious to one of ordinary skill in the art at the time of the 
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invention to use the excited or ionized gaseous species identified with the teachings of 
Marcus to characterize at least one of a CVD process and a PVD process. 

Marcus does not teach using the excited or ionized gaseous species to 
characterize an abatement process; however, Mendocino et a! teach "This data can 
also be used to determine if point-of-use (POU) abatement will be required ... For cases 
where POU abatement is added, emissions data collected before and after the 
abatement unit can be used to detennine the abatement efficiency." The teachings of 
Marcus provide identification of the excited or ionized gaseous species, and Mendocino 
et al teach the motivation to use that information to characterize an abatement process; 
therefore it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the excited or ionized gaseous species identified with the teachings of 
Marcus to characterize an abatement process. 

7. Regarding claims 16, 25, and 33, performing the plasma process an additional 
time and utilizing the tabulated acceptable ranges to ascertain if the fault 
exists/continues to exist is the normal procedure when checking for a leak, 
contamination, or other fault in the process system; it would have been obvious to one 
of ordinary skill in the art at the time of the invention to perform the process as many 
times as necessary to isolate and correct the fault. 

8. Claim 34 rejected under 35 U.S.C. 103(a) as being unpatentable over Marcus in 
view Mendicino, in further view of Bertrand, et al. (U.S. Patent 6,124,675). Marcus 
discloses the methods of claims 8, 17, and 26 (see rejections above), but does not 
disclose the details of the metastable atom source, particularly the forming step further 
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comprising the step of processing a gaseous stream of rare gas atoms using an electric 
field. Bertrand, et al. teach a process of fomning metastable atoms comprising 
processing a gaseous stream of rare gas atoms using an electric field (column 3, lines 
18-32). Since the invention disclosed by Bertrand, et al. is by its stated intended us^ a 
metastable atom bombardment source, it would have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the teachings of Marcus with the 
teachings of Bertrand. et al. to simply add the details of the metastable atom source 
taught by Bertrand, et al. to the Marcus' apparatus such that the forming step further 
comprises the step of processing a gaseous stream of rare gas atoms using an electric 
field. 

9. i Claims 39, 40. and 41 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Marcus in view of Powell, et al. Marcus teaches performing at least one plasma 
process (26 in Figures 1 . 2. 3, and 4); forming metastable atoms; colliding a plurality of 
effluent gaseous species with said metastable atoms to form excited and/or ionized 
gaseous species (column 13. lines 49-52); and Identifying said excited and/or ionized 
gaseous species (monochromator 57 and mass spectrometer 60 in Figure 1). Marcus 
fails to teach establishing an endpoint for the at least one plasma process based on the 
change in the excited and/or ionized gaseous species over time; however 

- Regarding claim 39, Powell, et al teach characterizing the at least one plasma 
process using the excited gaseous species, detemnining a change In the excited 
gaseous species over time, and establishing an endpoint for the at least one plasma 
process based on the change in the excited gaseous species over time (Figure 11). 
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Poweirs process requires a plasma process to be performed and detectors to be 
present as taught by Marcus in order to be performed, thus providing the motivation to 
combine the two teachings. It would therefore have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the teachings of Marcus to perform 
at least one plasma process, form metastable atoms, collide a plurality of effluent 
gaseous species with said metastable atoms to fonm excited gaseous species, identify 
said gaseous species, characterize the at least one plasma process using the excited 
gaseous species, determine a change in the excited gaseous species overtime, and 
establish an endpoint for the at least one plasma process based on the change in the 
excited gaseous species over time. 

Regarding claim 40, Powell, et al teach characterizing the at least one plasma 
process using the ionized gaseous species, determining a change in the ionized 
gaseous species over time, and establishing an endpoint for the at least one plasma 
process based on the change in the ionized gaseous species over time (Figure 11). 
Powell's process requires a plasma process to be performed and detectors to be 
present as taught by Marcus in order to be performed, thus providing the motivation to 
combine the two teachings. It would therefore have been obvious to one of ordinary 
skill in the art at the time of the invention to modify the teachings of Marcus to perform 
at least one plasma process, form metastable atoms, collide a plurality of effluent 
gaseous species with said metastable atoms to form ionized gaseous species, identify 
said gaseous species, characterize the at least one plasma process using the ionized 
gaseous species, determine a change in the ionized gaseous species over time, and 
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establish an endpoint for the at least one plasma process based on the change in the 
Ionized gaseous species over time. 

Regarding claim 41, Powell, et al teach characterizing the at least one plasma 
process using the excited and ionized gaseous species, determining a change in the 
excited and ionized gaseous species over time, and establishing an endpoint for the at 
least one plasma process based on the change in the excited and ionized gaseous 
species over time (Figure 11). Powell's process requires a plasma process to be 
performed and detectors to be present as taught by Marcus in order to be performed, 
thus providing the motivation to combine the two teachings. It would therefore have 
been obvious to one of ordinary skill in the art at the time of the invention to modify the 
teachings of Marcus to perform at least one plasma process, form metastable atoms, 
collide a plurality of effluent gaseous species with said metastable atoms to form excited 
and ionized gaseous species, identify said gaseous species, characterize the at least 
one plasma process using the excited and ionized gaseous species, determine a 
change in the excited and ionized gaseous species over time, and establish an endpoint 
for the at least one plasma process based on the change in the excited and ionized 
gaseous species over time. 

Conclusion 

10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Maskell whose telephone number Is 571/274- 
3210. The examiner can normally be reached on Monday-Friday 8AM-5PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Terrell McKinnon can be reached on 571/272-4797. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomiation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Michael Maskell 
21 May 2007 





